A physiological delay in human fetal hemoglobin switching is associated with specific globin DNA hypomethylation.
The human fetal-to-adult globin switch normally occurs on a fixed schedule, beginning at 32-34 weeks gestation, and recent studies have suggested an association between this developmental inactivation of the fetal (gamma) globin genes and the appearance of methylation within and around these genes. We have studied a population of infants in whom this switch does not occur before birth (infants of diabetic mothers, IDM) and examined the patterns of methylation surrounding their active gamma-globin genes, in comparison to the gamma-globin genes of age-matched controls who have switched their pattern of globin gene expression on schedule. All genomic DNA samples from infants with delays in the globin switch demonstrated extensive hypomethylation in the region of the gamma-globin genes, comparable to that found in the genomes of fetuses of less than 21 weeks gestation. DNA from the erythroid cells of infants of 32-40 weeks gestation had no detectable hypomethylation in the gamma-globin region. These findings support the concept that hypomethylation is an accurate developmental marker of globin gene switching, and suggest that globin gene expression in IDM may be arrested at an early preswitch stage.